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THE HISTORY AND NATURE OF SCIENCE: 
BEFORE THE FAIR 
 
Activity 1: A Historical Perspective on Science 
Teacher Notes 
 
The purpose of the lesson is to acquaint students with the 
development of science and technology throughout time.  
  
Time for lesson: varies: 1 class period of introduction with 
research completed outside class and 1-2 class periods for 
timeline construction or may be expanded to include research 
during class  
 
Materials 
Research tools (computers with internet access, text resources, 
library access, science magazines and journals) 
Adding machine tape or long strips of paper*  
Markers or colored pencils 
Measuring device (ruler/meter stick) 
Optional – graphics from computer or magazine pictures for 
illustrating timeline 
 
*instructions involve making a timeline physically – this activity 
could also be done electronically using Powerpoint or TimeLiner 
5.0 (Tom Snyder Productions) 
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Procedure 
 

 Brainstorm with students ideas about breakthroughs or 
inventions that may occur by the year 2050. 
 Create a class hierarchy of scientific advancements that 
the students believe have most influenced their lives.  Post 
in the classroom 
 Assign students to smaller groups to research scientific 
progress from a given year to present time (i.e. 1600’s to 
present).  
 Allow student groups to choose an area to focus on such as 
medicine, transportation, communication, space, agriculture, 
scientific/mathematical theoretical development, cell 
biology, genetics, biochemistry, energy sources, computers, 
mechanical engineering/architecture, etc. 
 Have students research the focus area for their timeline 
development. 
 Allow students to develop the timeline according to their 
choice of product (i.e. adding machine tape, powerpoint, 
model using other materials, video, role play, etc.) 
 After product completion, showcase the products. 
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 Revisit the hierarchy created in step 2.  Lead the class in 
discussion or ask students to write reflectively around the 
following questions: 

 What changes would you now make in the order of 
importance/inclusion/exclusion of scientific 
advancements you listed at the beginning of the 
activity? 
 From each research focus area, what do you think 
would be a likely future development that will impact 
you as a senior citizen?  
 How will your future grandchildren’s lives be even 
different than your lives in 2050 because of scientific 
developments? 
 What are some of the scientific discoveries that were 
dependent on prior technological developments? 
 What are some of the scientific discoveries and 
technological developments that seem inseparable? 
 What are some of the scientific discoveries and 
technological developments that are independent? 
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THE HISTORY AND NATURE OF SCIENCE 
 
Activity 2: Components of a Well Designed Experiment 
Teacher Notes 
 
The purpose of the lesson is to reinforce student understanding 
and recognition of the components of a well-designed experiment. 
 
Time for lesson: minimum of two class periods 
 
Materials dependent upon activities chosen from resource list; 
see Appendix for additional teacher resources 
 
Procedure 
 

 Assess student understanding of the scientific method.  
Visit the Intel ISEF web site for a brief review. 
(www.sciserv.org) 
 Included below is a list of possible resources to allow more 
extensive study of individual components of experimental 
design. 

 Identify appropriate experimental questions (purpose) 
Cothron, J.H., Giese, R.N.,  & Rezba, R.J. (2000). 
Students and Research, (3rd Ed.) Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 3-36. 

  Cothron, J. H., Giese, R.N., & Rezba, R.J. (1996). 
  Science Experiments by the Hundreds, Dubuque, IA: 
  Kendall/Hunt Publishing Co., pp. 43-54. 
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Harlan, W. & Exploratorium Institute for Inquiry 
(1998).  Ice Balloons: Exploring the Role of 
Questioning in Inquiry.  
www.exploratorium.edu/IFI/activities/index.html 
 Writing a good hypothesis 
Cothron, J.H., Giese, R.N., & Rezba, R.J. (2000) 
Students and Research, (3rd Ed.) Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 3-36. 

  Rezba, R.J., Sprague, C., Fiel, R.L., & Funk, H.J., (1995) 
  Learning and Assessing Science Process Skills, (3rd  
  Ed.) Dubuque, IA: Kendall/Hunt Publishing Co., pp. 89- 
  108, 219-230. 

 Identifying variables, a control, and constants 
Cothron, J.H., Giese, R.N., & Rezba, R.J. (2000) 
Students and Research, (3rd Ed.) Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 3-36. 
Cothron, J. H., Giese, R.N., & Rezba, R.J. (1996). 

  Science Experiments by the Hundreds, Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 1-24. 

  Rezba, R.J., Sprague, C., Fiel, R.L., & Funk, H.J., (1995) 
  Learning and Assessing Science Process Skills, (3rd  
  Ed.) Dubuque, IA: Kendall/Hunt Publishing Co., pp. 119- 
  132. 

 Designing an experimental procedure 
Cothron, J.H., Giese, R.N., & Rezba, R.J. (2000) 
Students and Research, (3rd Ed.) Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 37-44. 
Cothron, J. H., Giese, R.N., & Rezba, R.J. (1996). 

  Science Experiments by the Hundreds, Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 67-76. 
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 Organizing and analyzing data 
Cothron, J.H., Giese, R.N., & Rezba, R.J. (2000) 
Students and Research, (3rd Ed.) Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 45-60, 85-170. 
Cothron, J. H., Giese, R.N., & Rezba, R.J. (1996). 

  Science Experiments by the Hundreds, Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 83-120. 

  Rezba, R.J., Sprague, C., Fiel, R.L., & Funk, H.J., (1995) 
  Learning and Assessing Science Process Skills, (3rd  
  Ed.) Dubuque, IA: Kendall/Hunt Publishing Co., pp. 133- 
  172, 193-204. 

 Communicating your results 
Cothron, J.H., Giese, R.N., & Rezba, R.J. (2000) 
Students and Research, (3rd Ed.) Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 61-70, 267-274. 
Cothron, J. H., Giese, R.N., & Rezba, R.J. (1996). 

  Science Experiments by the Hundreds, Dubuque, IA: 
Kendall/Hunt Publishing Co., pp. 121-140. 

  Also consult the website list provided in this packet. 
 Use the assessment provided in the appendix (Basic 
Principles of Experimental Design and Data Analysis: 
Practice) to determine depth of student understanding. 
 Additional teacher resources are provided for management 
of long-term or short-term (mini) projects. 
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THE HISTORY AND NATURE OF SCIENCE 
 
 
Activity 3: Great Scientific Minds 
Teacher Notes 
 
The purpose of this activity is to become familiar with scientific 
research by Nobel Laureates. 
 
Time for lesson: varies  (suggest a minimum of 2 class periods) 
 
Materials: 
Research tools (computers with internet access, text resources, 
library access, science magazines and journals) 
Scripted question list (Great Scientific Minds – Interviewing a 
Nobel Laureate) 
Student generated questions  
Access via any communication mechanism to a present day Nobel 
Laureate (phone, email, face to face, KTLN, snail mail) OR student 
pair interviews where one student plays the scientist (can be past 
or present day) and the second is the interviewer 
Appropriate technology for student products (video camera, audio 
tape and player, computer, etc.) 
 
Procedure 
 

 Allow students to visit the Intel website to determine 
Nobel Laureates who will be visiting ISEF Louisville 2002. 
(should be posted after March 1 – awaiting final 
confirmation from participating Laureates – 
www.intelisef2002.org) 
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 Ask students to select a Nobel Laureate that may be 
present at ISEF 2002. (If class is large, teacher may want 
to allow students to choose any Laureate regardless of 
presence at ISEF) 
 Provide students with research opportunities (a good 
starting place is www.nobel.se; past and present Laureates 
have published biographies at this site.) 
 Depending on time, a variety of options are present at this 
point: 

 It may be possible to ask questions of the Laureates 
at the fair. Continue to check the ISEF website for 
further information about this possibility. 
 Students can use scripted questions to actually 
interview a Laureate (if possible) OR role play an 
interview using the research gathered.  Products may 
be shared in class prior to the ISEF visit for peer 
evaluation or the teacher may evaluate products 
independently. 
 Students should generate at least 3 questions to 
include in the interview. 
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GREAT SCIENTIFIC MINDS – 
INTERVIEWING A NOBEL LAUREATE 
 
Ask the following questions as part of your interview of a Nobel 
Laureate you have researched. (may be asked of the actual 
scientist or done as a role play) 
 
1. Record the following information about your Laureate. 

Name: 
Country/State of Origin: 
Country/State where research is taking place currently: 
Highest Degree: 
Awarding Institution: 

 
2. Why did you choose science as a career? 
 
 
3. Discuss your schooling from high school to the present.   
 
 
 
4.  What math and science courses did you take in high school and 

college? 
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5. What math and science courses were of most value to you in 

your research?   
 
 
 
 
 
6. What advice would you give to a student interested in your        

field of study? 
 
 
 
 
7. What challenges did you face in school? In your early career? 

As you move further into your research?  
 
 
 
 
8.  Why do you think you received the Nobel Prize? 
 
 
 
9. What are your further plans for research?   
 
 
 
10.Ask the Laureate three of your own questions. 
 
 
 
 

 11



 

THE HISTORY AND NATURE OF SCIENCE: 
AT THE FAIR 
 
 
Activity 1: Your International Science Fair Visit 
Teacher Notes 
 
The purpose of the lesson is: 
1. to examine a single category in depth (Activity 1) 
2. to analyze characteristics of an individual investigation for 

evidence of excellent experimental design (Activity 1) 
3.  to compare and contrast scientific research techniques, 

educational background, and interests of student participants 
and practicing scientists (Activity 2) 

4. to communicate information gathered to other students using 
technology  

 
Time for lesson: day of fair visit 
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Activity 1: Your International Science Fair Visit 
 
Materials 
Student activity sheets 
Clipboards/tape recorder 
Writing utensils 
 
Procedure 

 Pair students and assign each pair a project category for 
use in the student activities.  Allow 45 min. minimum to 
complete this activity. 

 
 Student pair should complete the worksheet provided.  
International Science Fair category choices are:   

 Behavioral and Social Sciences 
 Biochemistry 
 Botany 
 Chemistry 
 Computer Science 
 Earth and Space Sciences 
 Engineering 
 Environmental Science 
 Gerontology 
 Mathematics 
 Medicine and Health 
 Microbiology 
 Physics 
 Zoology 
Team projects can be in any discipline and are grouped    
separately. 
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 Students will be asked to use the newly released Kentucky 
Performance Descriptors to recognize the boundary 
between proficient-like and distinguished-like student 
products.  The exercise is designed to familiarize students 
with the qualities that proficient/distinguished scientific 
work should contain. 
 Inform the students that in Kentucky classrooms, the 
performance descriptors will be used to describe 
COLLECTIONS of student work. 
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Activity 2: Participant Interview Questions 
 
Materials 
Student activity sheets 
Clipboards/tape recorder 
Writing utensils 
 
Procedure 

 Student pair will interview a participant (other than the 
person whose project they analyzed, preferably an 
international student) using both scripted and student-
generated questions.  They will compare the participant 
responses to the responses from Great Scientific Minds 
(see previsit packet) 
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Activity 3: Cyberreporting 
 
Materials 
Student activity sheet 
Appropriate technology 
 
Procedure 

 Assign student pair to complete a mini-project from the 
activity Cyberreporting at the International Science and 
Engineering Fair. 
 Depending on available technology, you may wish to have the 
same student groups already configured from Activity 2 or 
reassign students in larger groups. 
 Feature articles are appropriate transactive writings for 
the Kentucky Writing Portfolio.  You may choose to ask all 
students to complete this option and assign the other 
options in other groups.  This option may also be customized 
into other types of writings such as brochures and other 
authentic writing pieces. 
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YOUR INTERNATIONAL SCIENCE FAIR 
VISIT 

 
 
 
PROJECT CATEGORIES 
1. List seven of the project categories at ISEF. 
 
 
2. What is your assigned (by your teacher) category? 
 
3. How many projects in your category were done by boys? 
 
4. How many projects in your category were done by girls? 
 
5. As you observe the projects in your category, use the attached 

United States and World maps to indicate locations where the 
participants live. Do you notice any trends between geography 
and specific topics of research? If so, what? 

 
6. Identify a project in your category that requires the 

integration of science concepts from two or more areas. 
Project Title: 
Brief Description: 
 
 

8.  Identify a project in your category that investigates a    
     science-based societal issue. 
     Project Title: 
     Brief Description: 
 
 

 17



 
9.  Identify a project in your category that stands out as 
     exemplary for its use of scientific tools. 
     Project Title: 
     Brief Description: 
 
 
EXPERIMENTAL DESIGN 

Locate a science project in your category that is of great 
interest to you or is closely related to your current study of 
science. 
 
Project Title: 
 
Country or State of Origin: 
 
Answer the following questions about the project you have chosen 
as you search for evidence of the components of good 
experimental design. 
 
Purpose of the Project 
     What was the testable question? 
 
Hypothesis 
    What is the stated hypothesis? 

      
 Procedure 
     Identify the dependent variable in this investigation. 
 
     Identify the independent variable in this investigation. 
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Data Collection 
     How many trials were run on this project? 
 
     Quantitative Data: 
     What tools were used on this science project? What type of  
      measurements were collected?  
     Tool___________Measurement__________Unit________ 
     Tool___________Measurement__________Unit________ 
     Tool___________Measurement__________Unit________ 
 
     Qualitative Data: 
     What method of data collection was used? 
 
     What type of scale for comparison was used? 
 
     How was the data organized prior to analysis? 
 
Data Analysis 
     Was technology used to analyze data? If so, how? 
 
     What types of graphic representations were used in the data    
        analysis? 
 
     Was mathematics used to analyze data? If so, how? 
 
 
Results and Conclusions 
     How did the student(s) interpret their observations? 
 
     Was the hypothesis supported or disputed by the data? 
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     What conclusions were drawn from this experiment? 
 
     What further investigations might be conducted? 
 
Analysis of Overall Project 
    Using the KY Performance Descriptions attached, determine  
      if the project you studied more accurately reflects the 
      Proficient or Distinguished category of performance. Justify  
      your answer. 
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Your International Science Fair Visit: 

Participant Interview Questions 
 
Choose a science fair participant other than the person whose 
project you previously analyzed.  If possible, choose an 
international student.  Ask the following questions. 
1. What is your name? 
 
2. What country (state) are you from? 
 
3. How old are you? 
 
4. What level (grade) are you in school? 
 
5. What is the length of your school day? 
 
6. What is the length of your school year? 
 
7. What science and mathematics courses have you taken? 
 
 
 
8. About how much time per week do you spend on science related 

homework? 
 
9. How long have you been working on your project? 
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10.Did you have a mentor?  If so, who was it and how did you 
connect with him/her? 
 
 
11.  What are your college and career plans? 

 
 
12. Ask the questions you wrote in the previsit activity Great          
Scientific Minds. 
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THE HISTORY AND NATURE OF SCIENCE: 
AFTER THE FAIR  
 
Activity 1: Compare and Contrast Projects Observed to Student 
Classroom Projects 
Teacher Notes 
 
The purpose of the lesson is to look for patterns in quality 
projects entered in the ISEF and compare them to individual 
projects already completed by students. 
 
Time for lesson: varies; recommend 1 class period minimum 
 
Materials 
Completed activity sheets from ISEF (Your Visit to the 
International Science Fair) 
Reports from student projects completed prior to ISEF 
 
Procedure 

 Using the questions provided, guide students through an 
independent analysis of the projects.  If possible allow time 
for classroom discussion after analysis is completed. 
 This activity is most beneficial for underclassmen who may 
be asked to complete projects in future classes. 
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Activity 2: Reflective Writing 
 
The purpose of the lesson is to ask students to reflect upon their 
field trip and the educational implications of it. 
 
Time for lesson: varies; may be completed in class or assigned as 
homework. 
 
Materials 
Reflective questions (provided in student packet) 
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Activity 3: Mapping the Participants 
 
The purpose of the lesson is to ask students to look for patterns 
in the participant’s demographic information from the surveys 
completed at the fair. 
 
Time for lesson: varies; 1 class period suggested 
 
Materials 
Completed activity sheets from ISEF (Your International Science 
Fair Visit: Participant Interview Questions) 
Copies of US/world maps provided in packet 
Colored pencils/markers 
Transparencies made from master maps provided in packet (1 per 
group) 
Copies of student surveys completed at ISEF for each small 
group 
 
 
Procedure 

 Divide students into small groups. Provide copies of student 
surveys completed at ISEF for each group and a 
transparency of the US and world maps for reporting to the 
class.  Assign each group a single aspect of the collected 
data to map (i.e., geographic representation of participants, 
gender representation, age of participants represented, 
subject of research, educational background) 
 If several classes collected data, you may wish to compile 
the results on a single map. 
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 Ask students to identify possible patterns present in the 
data collected (i.e., geographic representation of 
participants/nonparticipants, gender representation, age of 
participants represented) and to make inferences about the 
results that are present. 
 Optional: compare collected data and maps to the gender 
and nationality data on the Nobel Laureate web page 
(www.nobel.se) and discuss any similarities or differences 
evident. 
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SUMMARIZING YOUR VISIT TO THE 
INTERNATIONAL SCIENCE AND 
ENGINEERING FAIR 
 
 
 
Reflect on what you observed at the International Science and 
Engineering Fair.  What was the most meaningful aspect for you 
in the context of your current science course?  What was the 
most meaningful aspect for you individually?  What was the most 
meaningful aspect for you in looking ahead to your future school 
and career choices? 
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COMPARE AND CONTRAST: QUALITIES OF 
PROJECTS BY OTHER STUDENTS AND 
QUALITIES OF YOUR OWN PROJECT 
 
Using the worksheet you completed at the International Science 
and Engineering Fair entitled Your Visit to the International 
Science Fair, answer the following questions.  Start with the 
portion under the subtitle Experimental Design. 
 

1. How was the purpose of the project you observed different 
than the purpose for your project?  How was it similar?  Use 
examples. 

 
 
 

2. How was the hypothesis of the project you observed 
different than the hypothesis of your project?  How was it 
similar?  Use examples. 

 
 
 
 

3. Compare and contrast the dependent and the independent 
variables in the project you observed and the project you 
did.  Use examples. 
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4. Compare and contrast the data collected and how it was 
presented in the project you observed and the project you 
did (prior to data analysis).  How was it different?  How was 
it similar?  Use examples. 

 
 
 
 
 

5. How was the data analyzed in the project you observed?  
How did you analyze your data?  What differences and 
similarities did you encounter?  Use examples. 

 
 
 
 
 
 
 

6. What results and conclusions were drawn in the project 
that you observed?  What results and conclusions did you 
draw from your project?  What similarities and differences 
did you encounter?  Use examples. 

 
 
 
 
 
 
 
 

 29



 
 
 

7. What qualities did you observe in the project that you 
believe are necessary to have in an exemplary project?  How 
many of these qualities may be found in your project?  

 
 
 
 
 
 
 

8.  What will you change if you are able to do the experiment 
in your project again?  What will you continue to use again 
without change if you are able to do the experiment again? 
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CYBERREPORTING FOR THE 
INTERNATIONAL SCIENCE AND 
ENGINEERING FAIR 
 
Using any available technology in your school, complete one of the 
following mini-projects to report what you encountered at the 
International Science and Engineering Fair (ISEF) to other 
students in your school. 
 

 Use a digital camera to document your day at the ISEF.  Go 
to the ISEF website and input information about the 
competition.  Then add text and prepare a photo essay to be 
posted on your school website. 

 
 Use a regular camera to document your day and prepare a 
poster display for your school library on the ISEF.  
Download any appropriate information from the ISEF 
website that you think students would be interested in to 
add to your display. 

 
 Video documentation of the fair may not be allowed, so 
access the ISEF promotional video and include it in a display 
that other students may view.  If it is allowed, video your 
day and present it to other students.  If your school has a 
news program that a media class produces, include this in 
that program. 

 
 Using photographs from the fair, write a feature article to 
be published in your school and/or community newspaper 
about the fair. 
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